The asymptotic behavior of nonoscillatory solutions of the superlinear dynamic equation on time scales r t x Δ t Δ p t |x σ t | γ sgnx σ t 0, γ > 1, is discussed under the condition that P t lim τ → ∞ τ t p s Δs exists and P t ≥ 0 for large t.
Introduction
Consider the second-order superlinear dynamic equation exists and is finite. P t ≥ 0 for large t. When T R, r t 1, 1.1 is the second-order superlinear differential equation
x t p t |x t | γ sgn x t 0, γ > 1.
2 Abstract and Applied Analysis
When T N, r n 1, 1.1 is the second-order superlinear difference equation Δ 2 x n p n |x n 1 | γ sgn x n 1 0, γ > 1.
1.4
The following condition is introduced in 1 .
Condition H . We say that T satisfies Condition (H) provided one of the following holds.
1 There exists a strictly increasing sequence {t n } ∞ n 0 ⊂ T with lim n → ∞ t n ∞ and for each n ≥ 0 either σ t n t n 1 or the real interval t n , t n 1 ⊂ T;
2 T ∩ R T , ∞ for some T ∈ T.
We note that time scales which satisfy Condition H include most of the important time scales, such as R, Z, and q N 0 , where q > 1 and N 0 is the nonnegative integers and harmonic numbers { n k 1 1/k : n ∈ N} 2, Example 1.45 . In 3 , Naito proved the following result. 
In this paper, we extend Theorem 1.1 to superlinear dynamic equation 1.1 on time scale. As an application, we get the asymptotic behavior of each nonoscillation solution of the difference equation
where b > 0, c > 1, and a/c > b/2.
Main Theorems
Consider the second-order nonlinear dynamic equation
where r t , p t ∈ C T, R , r t > 0, t 0 ∈ T, and In particular, we have
Therefore, x t is strictly decreasing. Assume that t t i−1 < t i σ t . Then, x σ t < x t , and so
2.12
If the real interval 
2.16
Assume that t t i−1 < t i σ t . From 2.16 and 2.12 , we get that
So,
that is,
If the real interval t i−1 , t i ⊂ T, then, for t ∈ t i−1 , t i , it follows from 2.16 and 2.13 that
Integrating from t i−1 to t, we get that
Let T t n 0 , and let t ∈ T, ∞ T . Then, there is an n > n 0 such that t ∈ t n−1 , t n T . If we set L : y t n 0 x γ t n 0 , we get
Integrating from T to t, we get that
which contradicts x t > 0. In 2.5 , letting t → ∞, replacing T by τ, and denoting α lim t → ∞ r t x Δ t /x γ t , we get that
We need to show that α ≥ 0. Suppose that α < 0. Then, there exists a large T 1 such that, for t > T 1 , we have
Thus,
2.31
Abstract and Applied Analysis 
2.33
From 2.31 , 2.32 , 2.33 and the additivity of the integral, it is easy to get
So, for large u, we have
Abstract and Applied Analysis By 2.30 and noticing that α < 0, we get that
Integrating 2.37 , we get that x u → −∞, which is a contradiction. This completes the proof of the lemma.
Consider the second-order superlinear dynamic equation
where r t > 0,
exists and is finite, and P t ≥ 0 for t ≥ T . for t ≥ T . From 2.51 and 2.52 and noticing that k 1 t is decreasing, we get that
Theorem 2.2. Suppose that T satisfies Condition H and P t ≥ 0 for t ≥ T . Then each nonoscillatory solution x t of 2.38 satisfies exactly one of the following three asymptotic properties:
The above inequality may be regarded as a quadratic inequality in x 1/2 t . Then, we have The following lemma is from 1 .
Lemma 2.3. Suppose that T satisfies Condition (H). x t > 0 is a solution of 1.1 . Then, one has
Using Lemma 2.1, we can prove the following corollary. 
